Appendix 2. Model Formula
Where i is the English Local authority area and t is the year. Mortality i,t Allocation i,t , GDHI i,t and UNEMP i,t are the mortality rate, NHS allocation, GDHI and unemployment rate in local authority i in year t. IMDQ i is the quintile of deprivation of local authority i. μ is a set of local authority dummy variables, and t is an annual time-trend.
Model equation for relative change.
Equation 2: ln(Mortality) i,t = β 1 ln(Allocation) i,t + β 2 GDHI i,t + β 3 UNEMP i,t + μ i + t + + ε i,t Appendix 3. Regression diagnostics.
Checking normality assumption for equation 1.
First we check the normality assumptions of the residuals from our model.
Figure 1 . Checking normality of residuals --histogram of residuals
The residuals appear normally distributed,. This is confirmed by plotting the quantiles of the residuals against the quantiles of the normal distribution (see below)
Figure 2 . Checking normality of residuals --Quantiles of residuals against quantiles of normal distribution

Testing linearity assumptions.
The linearity assumption is assessed using an augmented component plus residual plot (acrplot) with a median spline. In the plot below the smoothed line is close to the ordinary regression line, and the entire pattern seems pretty uniform, indicating that assuming a linear relationship is reasonable. Note: The outcome of causes amenable to healthcare -excluding Ischaemic Heart Disease and Stroke has been estimated by taking the difference between the directly standardised rates for mortality from causes amenable to healthcareexcluding Ischaemic Heart Disease (provided by the NHSIC) and the under 75 directly standardised mortality rate for stroke in each area. 
